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(54) MULTIPLEXING METHOD FOR SCHEDULED FRAMES IN AN ETHERNET SWITCH

(57) The present invention relates to a method for
multiplexing data frames, in a packet-switched type net-
work. The network comprises one or several switches
having:
- a first plurality of receiving ports, receiving said data
frames, and
- a second plurality of transmitting ports, for transmitting
at least blocks of said data frames.

Each frame includes a data field comprising infor-
mation related to an index of priority for transmitting the
frame. More particularly, a clock (CLK) is provided to said
switches so as to apply a timestamp of reception of each
frame in each receiving port, and a memory medium
(MEM) is further provided so as to store transitorily each
received frame along with its timestamp. The method
comprises then the steps of:
a) providing a plurality of memory buffers (Buff [k]), as-
sociated to respective indexes of priority, each buffer
comprising one queue of frames having a same index of
priority,
b) sorting (S4) the received frames in a chosen buffer
according to their index of priority,
c) in each buffer (k), sorting (S6) the frames according

to their respective timestamps (TSj), for ordering the
queue of frames in each buffer from the earliest received
frame on top of the queue to the latest received frame at
the bottom of the queue, and
d) feeding (S10) the transmitting ports with each frame
or block of frame to transmit, in an order determined ac-
cording to the index of priority of the frame, as well as an
order of the frame or of the block of frame in the queue
associated to the index of priority of the frame.
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Description

[0001] The present invention relates to packet-
switched networks, such as Ethernet.
[0002] Until recently Ethernet switching has been
based on simple multiplexing techniques without traffic
shaping features, such as FIFO queues and forwarding
priorities.
[0003] With the IEEE 802.1Qav standard (FQTSS for
"Forwarding and Queuing for Time-Sensitive Streams"),
which is part of the "Ethernet AVB" standard suite, per
class traffic shaping has been introduced to handle rate
constrained traffic.
[0004] With Ethernet TSN (Time Sensitive Network-
ing), another traffic shaping scheme has been added for
the support of scheduled traffics: 802.1Qbv (Enhance-
ments for scheduled traffic). This multiplexing mecha-
nism organises the transmission multiplex of a switch
output port in time windows reserved for different traffic
classes. This makes possible the accurate definition of
time intervals (absolute starting and ending times of the
interval) that are reserved at particular positions in time
for the transmission of frames which can suffer only a
tightly bounded transmission latency.
[0005] Standard 802.1 Qbv is intended for bridges or
switches to support transmission from queues that are
scheduled relative to a known timescale. This timescale
is shared by all the nodes (switches) belonging to the
domain supporting scheduled traffics. Timing and syn-
chronisation information is distributed using a specific
protocol such as PTP (Precision Time Protocol,
IEEEP1558) or gPTP (generalised PTP, IEEE 802.1AS).
[0006] As shown in figure 1, a transmission gate is as-
sociated with each queue: the state of the gate (C ; o)
indicates if queued frames can be selected for transmis-
sion.
[0007] For a given queue, the gate can be in one of
two states:

• Open (o): queued frames can be transmitted accord-
ing to the transmission selection mechanism asso-
ciated with the queue, and

• Closed (C): queued frames are not selected for
transmission.

[0008] The queues are located in a given port with
which a gate control list is associated. The gate control
list contains an ordered list of gate operations. Each gate
operation changes the transmission gate state.
[0009] A state machine controls the execution of the
gate control list.
[0010] A frame of a transmission class queue cannot
be transmitted if the associated transmission gate is in
the Closed state or if there is insufficient time to transmit
the entire frame before the next gate-close event.
[0011] IEEE 802.1Qbv provides means for accurately
reserving time intervals on the transmission link of a

switch transmission port. These time intervals are dedi-
cated for scheduled frames of given traffic classes.
[0012] However if scheduled frames belonging to the
same traffic class enter the switch from different recep-
tion ports, and are to be multiplexed within the same time
window on the target transmission port, there is no pro-
vision for a mechanism that can define the multiplexing
rules in the transmission port time windows.
[0013] The present invention aims to improve the sit-
uation.
[0014] At this end, the invention aims at a method for
multiplexing data frames, in a packet-switched type net-
work. At least a part of said network (typically a sub-
network) comprises one or several switches having:

- a first plurality of receiving ports, receiving said data
frames, and

- a second plurality of transmitting ports, for transmit-
ting at least blocks of said data frames.

[0015] Each frame includes a data field comprising in-
formation related to an index of priority for transmitting
the frame.
[0016] More particularly, a clock is provided to said
switches so as to apply a timestamp of reception of each
frame in each receiving port, and a memory medium is
further provided so as to store transitorily each received
frame along with its timestamp.
[0017] The method comprises then the steps of:

a) providing a plurality of memory buffers, associated
to respective indexes of priority, each buffer com-
prising one queue of frames having a same index of
priority,

b) sorting the received frames in a chosen buffer
according to their index of priority,

c) in each buffer, sorting the frames according to
their respective timestamps, for ordering the queue
of frames in each buffer from the earliest received
frame on top of the queue to the latest received frame
at the bottom of the queue, and

d) feeding the transmitting ports with each frame or
block of frame to transmit, in an order determined
according to the index of priority of the frame, as well
as an order of the frame or of the block of frame in
the queue associated to the index of priority of the
frame.

[0018] The method of the invention can be convenient
(but not necessary limited to) an Ethernet network ac-
cording to a standard of the type of IEEE 802.1Qbv.
[0019] Advantageously, under such circumstances:

- each queue can be related to an associated traffic
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class in a multiplex of switch transmission ports,

- then, assigned time windows are reserved for trans-
mission of frames or blocks of respective traffic
classes,

and more particularly, within a same transmission time
window, priority for transmission is given to a frame or
block received at first in a reception port.
[0020] To that end, the provided clock can be further
used in the transmitting ports so as to control timing of
transmission operations within the aforesaid time win-
dows.
[0021] Moreover, the wording "blocks of frames" refers
to a possible embodiment where those blocks result from
a predetermined fragmentation of a given frame so as to
transmit each block separately, as provided in standard
IEEE 802.3br (Interspersing Express Traffic). More de-
tails of a particularly advantageous embodiment of such
a fragmentation are given in document EP 15305221.2
in the name of the applicant.
[0022] In an embodiment, steps a) to c) can be carried
out for each transmitting port, and in step d), a given
transmitting port is fed with successive frames or blocks
of frame to transmit, in an order determined therefore
according to the index of priority of the frame for the given
transmitting port, but also according to an order of the
frame or of the block of frame in the queue associated
to the index of priority of the frame.
[0023] In an embodiment, frames or blocks of a given
buffer associated to a given priority index are transmitted
when the transmission of all the buffers associated to
priority indexes which are higher than the given index is
completed.
[0024] In that embodiment, each buffer can be emp-
tied, for example, after transmission of the frames or
blocks it contains, and each buffer can have a maximum
length for storing a predetermined maximum number of
frames.
[0025] That embodiment makes it possible to give pri-
ority to a predetermined number of frames of the highest
priority buffers (that number corresponding to the buffer
length).
[0026] Furthermore, in that embodiment, preferably, in
step d):

d1) all the frames and/or blocks of frames of a same
given buffer are successively transmitted at once,

d2) then, all the frames and/or blocks of frames of
buffers associated to lower priority indexes are suc-
cessively transmitted,

d3) then, the content of each buffer is replaced by
newly received frames or blocks of frames.

[0027] In that embodiment, a temporary memory can
be used for storing newly received frames during trans-

mission steps d1) and d2) of previous frames or blocks.
That memory can be part of the aforesaid provided mem-
ory medium.
[0028] However, in an alternative embodiment, a
memory buffer can be provided in the memory medium
simply so as to check the frames received from the re-
ception ports (for reading the frames, checking their
CRC, reading the priority index). Then, when the validity
of the frame is confirmed, in that variant embodiment,
the frame can be sent directly to the buffers of the trans-
mitting ports without any further process. Therefore, in
that case, there is no management of the transmission
buffers lengths (which are deemed to be long enough for
avoiding any overload).
[0029] Moreover, and more generally, the aforesaid
memory medium and the buffers for the transmission
ports can be in the form of two separated memory blocks,
or can alternatively be part of a same hardware memory
unit (such as in the "cut-through mode" described below).
[0030] The present invention aims also at a network
system (or a sub-network system) comprising several
receiving ports and several transmitting ports, compris-
ing a clock counter, a memory medium and a network
processing device for performing the method according
to the invention. An example of such a system is shown
on figure 3.
[0031] The invention aims also at a network processing
device (as shown as for an example on figure 8) for per-
forming the method of the invention and comprising:

- an input interface to receive frames received over
several receiving ports,

- a processing circuit receiving a clock input so as to
apply a timestamp to each received frame,

- a link with a memory cooperating with the processing
circuit so as to store transitorily each frame in a buffer
corresponding to an index of priory of transmission
of that frame, and in an order in the buffer corre-
sponding to the timestamp of that frame, and

- an output interface to feed a transmitting port with a
frame or block of frame for a transmission at a mo-
ment depending on the buffer that said frame or block
of frame belongs to, and on the position of said frame
or block of frame in the buffer.

[0032] The present invention aims also at a computer
program product (or at a non-transitory medium storing
such a computer program product), comprising instruc-
tions for performing the method of the invention, when
run by a processor. A possible algorithm of such a com-
puter program can be represented by the flow chart
shown as an example of embodiment on figure 9.
[0033] The present invention is illustrated by way of
example, and not by way of limitation, in the figures of
the accompanying drawings, in which like reference nu-
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merals refer to similar elements and in which:

- Figure 1 shows a transmission selection with gates
as proposed in standard 802.1Qbv,

- Figure 2 shows an example of frame transmission
ordering in a transmission port of a device according
to the invention,

- Figure 3 shows a network system having a generic
four ports switch architecture as an explanatory ex-
ample of embodiment of the invention,

- Figure 4 shows a scheduled frame identification for
performing a particular embodiment of the invention,

- Figure 5 shows a scheduled frames data path, in a
store-and-forward mode, as an explanatory example
of embodiment,

- Figure 6 shows an alternative embodiment of figure
5, namely a "cut-through frame forwarding",

- Figure 7 shows class queue data structures for per-
forming an embodiment of the invention,

- Figure 8 shows a network processing device com-
prising elements for performing the method accord-
ing to an embodiment of the invention,

- Figure 9 shows an example of algorithm for perform-
ing the method according to an embodiment of the
invention.

[0034] The present invention proposes a mechanism
that takes advantage of the existence of a reference clock
that is common to all the nodes in a considered network
or sub-network. This clock is available in the receiving
and transmitting ports of the switches. In the receiving
ports, the clock is used to timestamp the incoming
frames, i.e. to associate with each received frame the
time when its first bit is received. In the transmitting port,
it is used to control the timing of the 802.1Qbv transmis-
sion gates operation.
[0035] The transmission order of the scheduled frames
belonging to the same Traffic Class within the associated
time window is defined by the order of their respective
timestamps given by the clock. The frame timestamps
are sorted in increasing order. Thus the frames belonging
to the same Class are transmitted in the increasing order
of their arrival time on the different Reception ports, as
shown in figure 2.
[0036] Successive frames f11, f12, f13 are received in
a first reception port "Rx port 1", while other successive
frames f21, f22, f23 and f31, f32, f33 are received by
other reception ports, respectively "Rx port 2" and "Rx
port 3".
[0037] In the explanatory example of figure 2, each

frame is intended to be transmitted by a same transmis-
sion port "Tx port".
[0038] Moreover, each frame is labelled as belonging
to a particular traffic class: each frame comprises a data
field comprising an index of priority for transmission (i.e.
an index of traffic class). Each frame, at its reception, is
assigned with a reception timestamp and is read so as
to determine:

- its traffic class, and
- the transmission port which is intended to transmit

that frame.

[0039] Then, each frame is stored in a particular buffer,
SFC1, SFC2, SFC3, according to its traffic class: each
buffer is then related to a corresponding scheduled frame
class. However, in each buffer, the frames are ordered
according to their timestamps. Therefore, for example
for the first class frames SFC1, frame f21 has been re-
ceived at first: then it will be the first frame of that buffer
which will be transmitted, then the second one is f32, and
then f13. Then, transmission port "Tx port" will transmit
all the frames of the buffer SFC1, then all the frames of
the buffer SFC2, etc.
[0040] This mechanism guarantees that, within the
same Traffic Class, the frames experience the least la-
tency due to multiplexing, and then enforces the low-
latency nature of the scheduled traffics.
[0041] Figure 3 shows an example of a switch archi-
tecture with four ports in the shown example. More par-
ticularly, the proposed mechanism can be implemented
in a switch, based on a generic data path as shown in
figure 3. A frame identification and forwarding module 10
cooperates or includes a clock 11 so as to assign times-
tamps to each received frame over the Rx ports 1 to 4.
The module 10 cooperates or includes a memory medi-
um 12 comprising:

- a non-transitory memory section for storing non-tran-
sitorily instructions of a computer program according
to an aspect of the present invention,

- as well as a transitory memory section for storing
transitorily the received frames with their respective
timestamps.

[0042] The memory medium 12 can cooperate or in-
clude memory buffers SFC1, SFC2, SFC3, of each trans-
mitting port Tx Port 1 to 4, for storing temporarily queues
of frames in each buffer, the frames in each buffer being
ordered according to their timestamps (from the earliest
received frame on top of the queue, until the latest re-
ceived frame at the bottom of the queue).
[0043] The transitory memory section of memory 12
can be distinct from the buffers (so as to organize the
recording of the frames with their timestamps before
sending them to the buffers) or can simply correspond
to the buffers themselves (for each transmitting port).
[0044] Referring to figure 8, the frame identification and
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forwarding module 10 can be implemented as a process-
ing network device for performing the method of the in-
vention, and comprising:

- an input interface 110 to receive frames FR received
over several receiving ports RxPi,

- a processing circuit 111 receiving a clock input CLK
so as to apply a timestamp to each received frame,

- a link with the memory 12 cooperating with the
processing circuit so as to store transitorily each
frame in a buffer corresponding to an index of priory
of transmission of that frame (for example the afore-
said frame class), and in an order in the buffer cor-
responding to the timestamp of that frame (as shown
in the example of figure 2), and

- an output interface 112 to feed a transmitting port
TxPn with a frame or block of frame for a transmis-
sion at a moment depending on the buffer that said
frame or block of frame belongs to, and on the posi-
tion of said frame or block of frame in the buffer.

[0045] Particular embodiments are now disclosed be-
low.
[0046] Referring now to figure 4, scheduled frames can
be identified usually by the combination of a VLAN iden-
tifier and a priority level field, both located in the frame
header. The combination of both these parameters can
then be used to determine the traffic class that the sched-
uled frames belong to, and hence the queue where they
are stored for transmission selection. Therefore, further
to telecommunication data that the frame generally in-
cludes, as well as an FCS filed (for frame integrity check-
ing), each frame has an information field which makes it
possible to determine an index of priority for transmitting
that frame.
[0047] Figure 5 shows thus a more complete data path
of the scheduled frames. In this example of embodiment,
scheduled frames are time-stamped upon reception of
their first byte in the reception port. This makes it possible
to order the frame in the buffer corresponding to its class.
The timestamp is then associated with the frame data
and both are communicated to the suitable transmission
ports (Tx ports). Suitable transmission ports can be de-
termined upon reading the frames. For example, the
identification forwarding module can read a header field
of the frame so as to determine whether the frame is to
be broadcasted by all the transmission ports, or should
rather be transmitted by several designated ports for a
multicast transmission, or rather by a particular transmis-
sion port (for a unicast transmission), etc.
[0048] The application of the timestamps can be per-
formed by the frame identification and forwarding module
10, or, as a variant, by the receiving port Rx. The receiving
port Rx can also be in charge of providing input informa-
tion extracted from the incoming frames to the frame iden-

tification and forwarding module 10.
[0049] Besides, two modes of reception operation are
possible in the Rx port:

• Store-and-forward mode (figure 5): received frame
data is stored in a reception buffer (of memory 12
for example) to check the frame FCS (frame integrity
check) before interrogating the Frame identification
and forwarding module 10 and forwarding the frame
to the Transmission port(s),

• Cut-through mode (figure 6): as soon as the data
required to identify the received frame is present in
a Rx port, the frame data is transferred to the spec-
ified class queue in the Transmission port(s) (in cor-
responding buffers), according to the decision of the
Frame identification and forwarding module 10.

[0050] As shown in figures 5 and 6, the Frame identi-
fication and forwarding module 10 uses the frame data
provided by the Rx port to determine the Tx port each
frame is intended to, as well as the traffic class of the
frame. This information is used to control the storage of
the frame in the selected transmit Class queue.
[0051] The Class queues are arranged as frame buff-
ers, which can be written with frame data coming from
the Rx ports and read to provide the frame data to be
transmitted over the Tx port that the Class queue belongs
to.
[0052] Each Class queue is a dual-ported memory or-
ganised in frame blocks. Each frame block can contain
a whole frame or a segment of a frame. Frame segmen-
tation method within the context of the invention can be
as disclosed in document EP 15305221.2 in the name
of the applicant. This embodiment is shown in figure 7.
Each block is associated to a block descriptor. The block
descriptor contains a length field and a pointer field. The
length field indicates the actual length of the frame data
store in the frame block. The pointer field contains either
a pointer to the next frame block containing a segment
of the same frame or an "end-of-frame" marker if the
frame block contains a whole frame or the last segment
of a frame.
[0053] The Class queue also embeds a Timestamp
queue that stores the timestamps associated with each
frame stored in the Frame buffer, sorted in increasing
order of their value. Each time a new frame is stored in
the Frame buffer, the Time stamp queue’s elements are
sorted.
[0054] The transmission port reads the Class queues
according to the transmission selection mechanism de-
scribed in 802.1Qbv.
[0055] A Class queue is selected for transmission (i.e.
read) when the corresponding 802.1 Qbv gate is open,
as know from the 802.1 Qbv standard which is not dis-
closed here again.
[0056] The read order of the frames in the selected
Class queue is given by the order of their associated
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timestamps, according to the main principle of the inven-
tion.
[0057] Figure 9 is a flow chart representing a possible
algorithm of a computer program according to an aspect
of the invention. In step S1, frames TRij, TRij+1, etc. are
successively received in each receiving port RxPi (step
S3), and are stored with their respective timestamps TSj
in step S2. In step S4, the frames are sorted according
to their class (after reading the index of priority for trans-
mission). Therefore, for each transmitting port, K buffers
are built (in step S5) and in each buffer k (with k=1 to K),
the frames (or blocks of frames) are sorted according to
the respective frames timestamps in step S6. In a pos-
sible explanatory embodiment, if the buffers are filled in
step S7, the priority for transmission is granted to the
buffer corresponding to class 1 (k=1 in step S8). More
particularly, in an embodiment, if the buffer is not empty
in step S9, then the frames it contents are transmitted in
step S10. Otherwise, the next class buffer content (k=2,
in step S11) is checked so as to transmit the frames it
contents, and so on, until k=K (step S12). In a possible
embodiment, when all the buffers are completely filled
with frames, a particular priority policy can be implement-
ed. For example, the length of the buffers can be different:
the higher class buffers can be longer so as to give priority
to transmit higher class frames, before transmitting lower
class frames.
[0058] Of course, assigned time windows for transmis-
sion moments which depend on the scheduled frame
class can further rule the transmission of the frames in
each buffer according to the standard IEEE 802.3br
standard as explained above.
[0059] More particularly, priorities are given for trans-
mission of express frames in the buffers of upper classes,
within cyclic time windows. Frames or fragments of
frames (called "blocks" above) of lower classes’ buffers
can be transmitted in the remaining time between two
time windows. However, in the possible embodiment of
figure 9, advantage can be taken in the use of buffers
having predetermined lengths, as explained above, so
as to allow also transmission of lower classes frames
when the buffers of upper classes are temporally empty.
More particularly, in a possible embodiment, the lengths
of the upper classes’ buffers at least can be adapted to
the duration of the cyclic time windows.
[0060] Therefore, the present invention can be embed-
ded in a computer program product (an algorithm of which
is described above with reference to figure 9), which com-
prises all the features enabling the implementation of the
methods described herein, and which, when loaded in
an information processing system (for example a user
equipment or a network element), causes the information
processing system to carry out the invention. Computer
program means or computer program in the present con-
text mean any expression, in any language, code or no-
tation, of a set of instructions intended to cause a system
having an information processing capability to perform a
particular function either directly or after the conversion

to another language. Such a computer program can be
stored on a computer or machine readable medium al-
lowing data, instructions, messages or message pack-
ets, and other machine readable information to be read
from the medium. The computer or machine readable
medium may include non-volatile memory, such as ROM,
Flash memory, Disk drive memory, CD-ROM, and other
permanent storage. Additionally, a computer or machine
readable medium may include, for example, volatile stor-
age such as RAM, buffers, cache memory, and network
circuits. Furthermore, the computer or machine readable
medium may comprise computer or machine readable
information in a transitory state medium such as a net-
work link and/or a network interface, including a wired
network or a wireless network, that allow a device to read
such computer or machine readable information.
[0061] While there has been illustrated and described
what are presently considered to be the preferred em-
bodiments of the present invention, it will be understood
by those skilled in the art that various other modifications
may be made, and equivalents may be substituted, with-
out departing from the true scope of the present invention.
Additionally, many modifications may be made to adapt
a particular situation to the teachings of the present in-
vention without departing from the central inventive con-
cept described herein. Furthermore, an embodiment of
the present invention may not include all of the features
described above. Therefore, it is intended that the
present invention not be limited to the particular embod-
iments disclosed, but that the invention include all em-
bodiments falling within the scope of the invention as
broadly defined above.
[0062] A person skilled in the art will readily appreciate
that various parameters disclosed in the description may
be modified and that various embodiments disclosed
and/or claimed may be combined without departing from
the scope of the invention.

Claims

1. A method for multiplexing data frames, in a packet-
switched type network,
at least a part of said network comprising one or sev-
eral switches having:

- a first plurality of receiving ports, receiving said
data frames, and
- a second plurality of transmitting ports, for
transmitting at least blocks of said data frames,

each frame including a data field comprising infor-
mation related to an index of priority for transmitting
the frame,
wherein a clock (CLK) is provided to said switches
so as to apply a timestamp of reception of each frame
in each receiving port, and a memory medium (MEM)
is further provided so as to store transitorily each
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received frame along with its timestamp,
and wherein the method comprises the steps of :

a) providing a plurality of memory buffers (Buff
[k]), associated to respective indexes of priority,
each buffer comprising one queue of frames
having a same index of priority,
b) sorting (S4) the received frames in a chosen
buffer according to their index of priority,
c) in each buffer (k), sorting (S6) the frames ac-
cording to their respective timestamps (TSj), for
ordering the queue of frames in each buffer from
the earliest received frame on top of the queue
to the latest received frame at the bottom of the
queue, and
d) feeding (S10) the transmitting ports with each
frame or block of frame to transmit, in an order
determined according to the index of priority of
the frame, as well as an order of the frame or of
the block of frame in the queue associated to
the index of priority of the frame.

2. The method according to claim 1, wherein steps a)
to c) are carried out for each transmitting port, and
in step d), a given transmitting port is fed with suc-
cessive frames or blocks of frame to transmit, in an
order determined according to the index of priority
of the frame for the given transmitting port, as well
as an order of the frame or of the block of frame in
the queue associated to the index of priority of the
frame.

3. The method according to claim 1 or claim 2, wherein
frames or blocks of a given buffer associated to a
given priority index are transmitted when (S9) the
transmission of all the buffers associated to priority
indexes which are higher than the given index is com-
pleted.

4. The method according to claim 3, wherein each buff-
er is emptied after transmission of the frames or
blocks it contains, and wherein each buffer has a
maximum length for storing a predetermined maxi-
mum number of frames.

5. The method of claim 4, wherein, in step d):

d1) all the frames and/or blocks of frames of a
same given buffer are successively transmitted
at once,
d2) then, all the frames and/or blocks of frames
of buffers associated to lower priority indexes
are successively transmitted,
d3) then, the content of each buffer is replaced
by newly received frames or blocks of frames.

6. The method of claim 5, wherein a temporary memory
is used for storing newly received frames during

transmission steps d1) and d2) of previous frames
or blocks.

7. The method according to any of the preceding
claims, wherein said blocks result from a predeter-
mined fragmentation of a given frame so as to trans-
mit each block separately.

8. The method according to any of the preceding
claims, wherein the network is an Ethernet network
according to IEEE 802.1 Qbv standard.

9. The method according to any of the preceding
claims, wherein,
each queue being related to an associated traffic
class in a multiplex of switch transmission ports,
assigned time windows are reserved for transmis-
sion of frames or blocks of respective traffic classes,
and wherein, within a same transmission time win-
dow, priority for transmission is given to a frame or
block received at first in a reception port.

10. The method of claim 9, wherein said clock is used
in the transmitting ports so as to control timing of
transmission operations within said time windows.

11. A network system comprising several receiving ports
and several transmitting ports, comprising a clock
counter, a memory medium and a network process-
ing device for performing the method according to
any of the preceding claims.

12. A network processing device for performing the
method according to anyone of claims 1 to 10, com-
prising:

- an input interface (110) to receive frames re-
ceived over several receiving ports,
- a processing circuit (111) receiving a clock in-
put so as to apply a timestamp to each received
frame,
- a link with a memory (12) cooperating with the
processing circuit so as to store transitorily each
frame in a buffer corresponding to an index of
priory of transmission of that frame, and in an
order in the buffer corresponding to the times-
tamp of that frame, and
- an output interface (112) to feed a transmitting
port with a frame or block of frame for a trans-
mission at a moment depending on the buffer
that said frame or block of frame belongs to, and
on the position of said frame or block of frame
in the buffer.

13. A computer program product, comprising instruc-
tions for performing the method as claimed in anyone
of claims 1 to 10, when run by a processor.
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